VIIl.4.2 SUBROUTI NES NEEDED FOR A FORECAST COVPONENT CPERATI ON

| nt r oducti on

This Section descri bes the subroutines that are needed when an
Operation is added to the Forecast Component.

Subr out i nes Needed

The followi ng subroutines are needed for all Operations:
1. a paraneter input subroutine
2. a print parameter subroutine
3. an Operations Table entry subroutine
4. an execution subroutine

If the Operation can be used for operational applications the
followi ng subroutine is al so needed:

5. a card punch subroutine

Two additional subroutines are needed for Operations which have
carryover val ues:

6. a print carryover subroutine
7. a carryover transfer subroutine

The coding for the Operation is in separate subroutines because there
is only one set of subroutines which are used in all NWSRFS prograns.
The subroutines that are used in one programnmay not be used in
another. A so different commands within a single program use

di fferent subroutines (e.g. the program FCIN T conmand SEGDEF uses
paranmeter input and parameter print subroutines but the command

PRI NTSEGS uses the print paranmeter subroutine).

Subr out i ne Nanmes

The foll owi ng subroutine nam ng convention is used for Operations:

Subroutine Type Name
Par amet er i nput Pl Nn
Print parameter PRPN
Executi on EXn

Card punch PUCn
Print carryover PRCn
Carryover transfer COXn
Operations Table entry TABnN

where n is the Operation nunber
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Each Operation will be assigned a uni que nunber by the System
Coor di nat or.

If the Operation call other subroutines unique to the (peration, they
can be given any nane as long as the nanme ends with the Operation
nunmber .

If the Operation uses conmon bl ocks to pass information from one of
the primary subroutines to other subroutines associated with the
Operation, these conmon bl ocks can be given any nane as |long as the
name ends with the Operation nunber.

General Forecast Conponent Instructions for Codi ng Operations

There are certain general coding instructions that relate to all of
the subroutines associated with a given Operation. These are listed

and described in this section. Instructions related to specific
subroutines are given in subsequent sections. Mst utility
subroutines referred to are described in detail in Section |IX 3.3B

Most common bl ocks are described in I X 3.3C. Specific references are
given for those that are not in these sections.

1. Trace Level and Debug Qutput Control: The Forecast Conponent
contains a facility to trace the order that subroutines are
used and to specify when debug output is to be printed. A
utility subroutine is provided to check the trace |evel and
i ndi cat e whet her debug output is needed. A call to this
subroutine, FPRBUG should always be the first executable
statenent in each of the primary subroutines for an Operation
The formof the call is:

CALL FPRBUG (snane, 1, n, i bug)

where snanme is the 8-character nanme identifying the calling
subroutine (e.g., PINl)
n is the Operation nunber
ibug is the debug output indicator:
0 = no debug out put
1 = print debug out put

The trace level for all Operations is one. Trace |levels equa
to or greater than one specified through the program conmands
will cause trace nessages to be printed.

The trace nessage output by subroutine FPRBUG is of the form
ENTER snane

The person coding the Operation nay also want to print a trace

message when entering other Operation subroutines or exiting

any Operation subroutine. |If so, the trace check needed and

the formof the message should be as follows:

| F (I TRACE. GE. 1) WRI TE (| ODBUG, 990) SNAME
990 FORMAT (' EXIT ¢ A)
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The vari ables | TRACE and | ODBUG are in the FDBUG conmon bl ock.
The listing of this common bl ock is:

COMVON / FDBUG | ODBUG, | TRACE, | DBALL, NDEBUG, | DEBUF 20)

Al l debug out put should be printed on the unit defined by
IODBUG. It is left up to the person coding the Operation to
deci de what debug output is to be provided. All debug out put
shoul d be cl ear enough so that people other than the person who
wrote the peration can figure out what val ues are printed.

2. Error and WArning Messages: |In addition to tracing and
debuggi ng facilities, the Forecast Conponent contains a
procedure for keeping track of errors and warnings. Wth
respect to Operations, the definitions of error and warning
are:

0 An error is something that is definitely wong (i.e., the
Operation will not execute properly until the error is
corrected).

0o A warning is sonething that may cause the answer to be
wrong, but the Operation will still execute.

When an error or warning is found, an information nmessage
shoul d be printed. The nessage is witten on unit |PR,

i ndented 10 spaces and starts with **ERROR** or **WARNING'*. A
CALL ERROR or CALL WARN statenment nust follow inrediately
after the WRITE statement. An exanple is:

VWRI TE (1 PR 10) 1DTQO, I DT

10 FORVAT («O**ERROR** OUTFLOW DATA TI ME | NTERVAL (¢ I3,
1 < 1S LESS THAN | NFLOW DATA TI ME I NTERVAL (¢ 13,').")
CALL ERROR

Subrouti nes ERROR and WARN keep track of the nunber of errors

and warni ngs and print nessages indicating where the error or

war ni ng occurred (See section | X.3.0B). A Segnent definition

will not be witten to any files if subroutine ERROR is called
any time during the Segnent definition.

A STOP statement should never be used within a subroutine
associated with an Operation. |If calculations can not
continue, print an error nmessage, call ERROR do any other
appropriate action and return. A so, a call to Forecast
Conmponent subroutine KILL should never be used in any

Oper ati on.

3. Unit Nunbers for Input/Qutput Devices: The unit nunbers of the
standard i nput, print and punch device respectively, are stored
in the | ONUM common block. The listing of the common bl ock is:

COMVON /1ONUM I N, | PR, I PU

A conpl ete description of the common bl ock is contained in
Section | X. 3.0C
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Do not use either a constant unit number in READ/ WRI TE
statenents (e.g., READ(5,910)) or the nonstandard FORTRAN
statenents PRI NT, PUNCH or READ wi thout a unit nunmber. Al ways
use the variables in IONUMto specify the unit nunber.

4. Use of Arrays: The arrays passed through the argunment lists of
the subroutines associated with each Operation mnmust be
di mensioned in a very general form Mst of these arrays wll
be di mensi oned within the subroutines as single subscripted
arrays with length equal to one. For exanple:

SUBROUTI NE EXn ( PO, CO, PX, RO

DI MENSI ON PO( 1), CO( 1), PX( 1), RX( 1)

This allows the subroutines to be used in different prograns
wi t hout ever changi ng di nensions. The subroutine either
determ nes frominput variables, from paraneter val ues
previously stored or from other variables how nmuch space
actually is to be used for the given application.

It should be renmenbered that the dinension statenent in a
subprogramnerely indicates that the variable is an array and
that individual values in the array will be indexed relative to
the first position in the array. The location of the first
position in the array is what is passed through the argunent
list, not the total anount of space assigned to the array. The
all ocation of space to an array that is passed in an argunent
list is made in the calling programand not in the subprogram

This nmethod of using arrays is essential to the design of the
Forecast Component. In the Forecast Conponent several arrays
are used to store the informati on (paranmeters, carryover, tine
series data, etc.) needed by all of the Operations used for a
Segnent. The arrays passed through the argunment lists of the
subroutines for a given Operation consist of only a portion of
the arrays. The length of the portion of the arrays used by
each Operation can vary, depending on the application, the
options being used and the data time interval of the tine

seri es.

A conpl ete description of the arrays used by the Forecast
Conmponent are described in Section VIII.2.

5. Work Space: In addition to space to store paraneters,
carryover and tine series data, some subroutines for certain
Operations need a certain anmount of tenporary work space for
storing intermedi ate values. VWhen the length of the work space
needed varies from one application to another, the work space
shoul d be passed through the argunent list just Iike the other
arrays. In this case, the work space is dinensioned with
I ength equal to one sinmlar to the other arrays.
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If the length of the work space needed by a subroutine is
constant, the work space does not have to be passed through the
argunent list. However, if the anpbunt of space needed is
relatively large, it is probably a good idea to include the
work array in the argument list. This allows the space to be
shared by all Operations in a Segnent.

Work space is nmost frequently needed by the execution
subroutine for an Operation but, in some cases, other
subroutines |like the input or carryover transfer subroutines
need work space.

More than one work array can be passed through the argunent
list if needed. No guarantees can be given on the initial
contents of work space.

6. Tinme Series Information: Wthin the Forecast Conponent al
tinme series have an internal identification. The internal
identifier information is used exclusively to identify input
and output tinme series for each Q(peration. The internal
identifier information for each time series associated with the
Operations for a given Segment will be unique. The interna
identifier information consists of:

0 an 8-character identifier that is selected by the user
0 a 4-character data type code
0O a data time interval in hours

Data tinme intervals of 1, 2, 3, 4, 6, 8, 12 and 24 hours are
allowed within the Forecast Conponent.

Each data type that can be used within the Forecast Conponent
i s assigned standard internal units. All standard internal
units are netric. All data read fromexternal files will be
converted to these units before being used in the Forecast
Component. All Operations should be witten to accept tine
series only in these standard units. Also, all output tine
series generated by an Operation nust be in these standard
units. Operations can display information in other than the
standard units.

A conpl ete description of the internal identification of tine
series, including a list of allowable data type codes and
standard units, is in Section V.2

7. Mssing Data: Mssing tine series data are specified in the
Forecast Conmponent as -999.0 (missing tinme distributionis
specified as -998.0). Wthin the Forecast Conponent certain
tinme series data types are guaranteed not to contain any
nm ssing values. For data types that can contain nissing
val ues, the routine | FMSNG can be used to determne if a given
tine series value is equal to either of the m ssing data
val ues.
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8. Conversion Factors: The standard internal units for al
Forecast Component data are nmetric. Operations that display
i nformati on need to be able to display the values in either
metric or English units. The METRIC variable in the FENGVI
commn bl ock (see section I X.3.00 is used to specify the
output units. Standard conversion factors for converting from
standard nmetric to standard English units can be obtained by
usi ng the FCONVT subroutine. |In nost cases it is better to
obtain the conversion factors by calling FCONVT in the input
subroutine and storing the conversion factors in the paraneter
array than to call FCONVT every time a conversion factor is
needed during executi on.
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